Stimulated erythropoiesis with secondary iron loading leads to a decrease in hepcidin despite an increase in bone morphogenetic protein 6 expression.
The BMP/SMAD signalling pathway plays an important role in iron homeostasis, regulating hepcidin expression in response to body iron levels. However, the role of this pathway in the reduction in hepcidin associated with increased erythropoiesis (and secondary iron loading) is unclear. To investigate this, we established a mouse model of chronic stimulated erythropoiesis with secondary iron loading using the haemolytic agent phenylhydrazine. We then examined the expression of components of the BMP6/SMAD signalling pathway in these animals. We also examined this pathway in the Hbb(th3/+) mouse, a model of the iron loading anaemia β-thalassaemia intermedia. Increasing doses of phenylhydrazine led to a progressive increase in both liver iron levels and Bmp6 mRNA expression, but, in contrast, hepatic Hamp expression declined. The increase in Bmp6 expression was not associated with a corresponding change in the phosphorylation of hepatic SMAD1/5/8, indicating that stimulated erythropoiesis decreases the ability of BMP6 to alter SMAD phosphorylation. Increased erythropoiesis also reduces the capacity of phosphorylated SMAD (pSMAD) to induce hepcidin, as Hamp levels declined despite no changes in pSMAD1/5/8. Similar results were seen in Hbb(th3/+) mice. Thus the erythroid signal probably affects some components of BMP/SMAD signalling, but also may exert some independent effects.